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« Brarogapsi cMucteMe MOXHO JOBUTLCHA BbICOKOM
cTeneHn TOYHOCTU OEeUCTBUN U LLUNPOKYHO
aMmnnnTyay oBuwxxeHnn. iimesa BusyanbHyo u
TaKTUNbHYIO CBA3b C pOH6OTOM, XMpypr
MOSTHOCTbLIO KOHTPONMPYET NpoLiecc u
npoeLnpyeT CBOU OENCTBUA HA MUHMATIOPHOE
OCTPUE UHCTPYMEHT3;

* OT/INYHAsA CTeNneHb BNU3yanunsauunm
onepupyemMoro yydactka. IpexmepHoe
n3obpaxkeHne ornepmpyemMoro opraHa c
BbICOKMM paspeLlleHmnem Anga MakcumanbsHo
YETKON KapTUHbI;

* BbICOKasd cTeneHb ToBKOCTU. MexaHn4eckne
pyKn poboTa No3BonsAoT B TOUHOCTY NMOBTOPATH
NEeNCTBUS YENOBEYECKOWN PYKM U Jake OonblLue.
[BxeHns xnpypra, Nony4eHHble CUCTEMOW,
aHaNN3npPYTCs, NPOXOAAT UNLTPaLINIO U
KOMMPYIOTCS C MOMOLLbIO MHCTPYMEHTOB.
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B MEPBYIO0 0Mepeab Takas rnpoueaypa ans
nauneHTa Hanbonee besonacHa;
NCKIIoMaeTCsl BEPOATHOCTb O0OnbLLIOW NOTEPU
KpOBU;

YMEHbLLAETCS BEPOATHOCTb 3aHECEHUS
NHEeKUNK;

COKpalleHne BpEMEHN HAaXOXAEHUS B
cTaunoHape;

MUHUMN3aLUNSA OONEBLIX OLLYLLEHWUI;

MUHMNATIOPHbIE NocrieonepaLnoHHbIe LpaMbl,
KOTOpble ObICTPO cpacTaloTCs;

COKpallaeTcs BpemMsi peabunutaumm nauneHTa.




TABLE 1.

Advantages and Disadvantages of Conventional Laparoscopic Surgery Versus
Robot-Assisted Surgery

Conventional Laparoscopic surgery

Robot-assisted surgery

Advantages

Well-developed technology
Affordable and ubiquitous
Proven efficacy

3-D visualization

Improved dexterity

Seven degrees of freedom
Elimination of fulcrum effect
Elimination of physiologic tremors
Ability to scale motions
Micro-anastomoses possible
Tele-surgery

Ergonomic position

Disadvantages

Loss of touch sensation

Loss of 3-D visualization
Compromised dexterity

Limited degrees of motion

The fulcrum effect

Amplification of physiologic tremors

Absence of touch sensation

Very expensive

High start-up cost

May require extra staff to operate
New technology

Unproven benefit
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TABLE 2. Advantages and Disadvantages of Robot-Assisted Surgery Versus Conventional Surgery

Human strengths Human limitations Robot strengths Robot limitations
® Strong hand-eye ® Limited dexterity outside natural @ Good geometric accuracy ® No judgement
coordination scale
® Dexterous ® Prone to tremor and fatigue ® Stable and untiring ® Unable to use qualitative
information
o Flexible and adaptable ® Limited geometric accuracy ® Scale motion ® Absence of haptic
sensation
o Can integrate extensive and @ Limited ability to use quantitative ~ ® Can use diverse sensors in @ Expensive
diverse information information control
® Rudimentary haptic abilities @ Limited sterility ® May be sterilized ® Technology in flux
@ Able to use qualitative ® Susceptible to radiation and ® Resistant to radiation and ® More studies needed
information infection infection
® Good judgment

® Easy to instruct and debrief
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* pODOTN3NPOBAHHAA XUPYPIUS
ABNAETCHA HOBOU TEXHOSOMMEN,
NO3TOMY MHOrMe onepauum
OOIMKHbI ObITb NepepaboTaHbl Ang
OnNTUMM3AaLIUN U NOBbILLEHUS
9P PEKTUBHOCTU UCMONb30BaAHUS
poboTa;

* CTOMMOCTb 000OpYya0BaHUA ;
* pa3Mep CUCTEMBI.




TABLE 3. Current Applications of Robotic Surgery

Gynecologic Cardiothoracic General
Orthopedic surgery Neurosurgery surgery surgery Urology surgery
Total hip arthroplasty: femur ~ Complement image- Tubal re-anastomosis  Mammary artery ~ Radical Cholecystectomy
preparation guided-surgery harvest prostatectomy
Total hip arthroplasty: Radiosurgery Hysterectomies CABG Ureter repair ~ Nissen
acetabular cup placement fundoplication
Knee surgery Ovary resection Mitral valve repair  Nephrectomy  Heller myotomy
Spine surgery Gastric bypass
Adrenalectomy

Bowel resection
Esophagectomy
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byayuiee -

Yero ke MOXHO oXXnaaTb OT POOOTOXUPYPrun

B 6yaywem? [NpogonxatoTcs paboTol
Noco30aHuto

HOBbIX PODOTOB. Y>ke AOCTYynHa
OBYXKOHCOJSIbHagA

Mogenb cuctemsl da Vinci, npeanoXxeHHasa ans
00y4YeHNs KOHCOMNbHbLIX XMPYpProB.. Npn 3Tom
npenogaBaTerib N YY4EeHUK BUOAT OQMHAKOBYHO

KapTUHY, cUOA KaXXObl 3@ CBOEWN KOHCOJSbIO.
Takxke

noctynHa moaensb da Vinci Si cuctema ¢
Hann4ymem

n3006pakeHns BbICOKOro kavyecTtBa. HoBble
BO3MOXXHOCTM MaHUMYNATOPOB U BU3yanbHOMo
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“Pykn” poboTa CMOryT ABUratbCH B TaKT
COKpaLleHnam, NOCTOAHHO ocTaBadACh Ha

OJMHaKOBOM PacCTOSAHUM OT 30HbI
onepaTuBHOIoO

BMeLLaTeNbCTBa U Kak Obl HUBENUPYS
KonebaHus

CTeHku cepgua. Mpu aToM onepaumnoHHoe
none,

KOTOpOE XUPYpPr BUAUT Ha SKpaHe, OyaeT
ocTaBaTbCs HenoaBMXHbIM. Bo3aMOXXHO

BHeApeHUE B MHTEpPdeNCc poboTnyeckon
CUCTEMBI

naHHbIX MPT KT n TPY3W, BbinonHAemMbIX B

peXxume peanbHOro BpemMeHu. AKTUBHO
BEYTCH

PaboTbl N0 YMEHbLLUEHUIO pa3MepPOB
NOBOTURCCKOI CUCTAMKI R 1IAAOM A




3akitoyeHume

« XOTS poOOTU3NPOBAHHbLIE TEXHONOMMN HAXOOATCS
BCe eLle B 3a4aTOYHOM COCTOSIHUM, UX CNOCOBHOCTU
KapAMHarnbHO N3MEHUITN XNPYPINYECKNIA MUP.

« ObnacTb NPUMEHEHNSI PODOTOTEXHUKN NOCTOSIHHO

yBEJNTMYNBAETCA, T.K. NOTEHUWNAJT MalLUlUMHbl HaXo4NTCA
3a

npeaenammn cnocobHocTen YenoBeka.

« JlanbHeuwne nccnenoBaHna OOSMKHbI OLLEHUTb
KakK

9KOHOMUYECKY 3P EKTUBHOCTL, TaK M UICTUHHOE
NPENMYLLECTBO NO CPABHEHUIO C OObIYHBLIMU
onepaunamu.




